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(54) INKJET HEAD 
(57)Abstract: 

PURPOSE: To obtain a small-sized high density Inkjet 
head equipped with a multi-nozzle enhanced in 
response. 

CONSTITUTION: A plurality of partition walls 10 each 
composed of a piezoelectric element formed by 
laminating a plurality of piezoelectric plates polarized in 
the thickness direction thereof through conductive 
materials 2a, 2b are arranged on a substrate 1 1 and a 
plurality of cavities are formed in the partition walls 10 
and a pressure chamber 15 is constituted by the lid 14 
covering the cavities. The volume of the pressure 
chamber 15 is changed by the change of the 
piezoelectric elements in the thickness direction thereof 
to emit an ink liquid droplet 17 from an Inkjet orifice 12. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use o£ t:hls translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The septum which consists of a piezoelectric device which carried out two or more sheet 
laminating of the tabular piezoelectric material which has the **** omission section and was made to 
carry out polarization in the thickness direction through the electrical conducting material. The pressure 
room which forms two or more hollows which twist a septum to the substrate to arrange [ two or more ], 
and a septum and a substrate, and constitutes this hollow with a wrap lid. The ink jet head characterized 
by having the ink feed hopper and ink injection tip which are prepared in either a substrate or a lid, 
respectively, changing the volume of a pressure room by change of the thickness direction of tabular 
piezoelectric material, and making a liquid ink drop inject from an ink injection tip. 
[Claim 2] The septum which consists of a piezoelectric device which carried out two or more sheet 
laminating of the tabular piezoelectric material which has the **** omission section and was made to 
carry out poleirization in the thickness direction through the electrical conducting material. The pressure 
room which forms two or more hollows which twist a septum to the substrate to arrange [ two or more ], 
and a septum and a substrate, and constitutes a hollow with the lid which achieved wrap independence, 
respectively, The ink jet head characterized by having the ink feed hopper and ink injection tip which are 
prepared in either a substrate or a lid, respectively, changing the volume of a pressure room by change of 
the thickness direction of tabular piezoelectric material, and making a liquid ink drop inject from an ink 
injection tip. 

[Claim 3] Claim 1 characterized by preparing the coating film in the septum of a pressure room so that 
the electrical conducting material as an electrode for driving tabular piezoelectric material and the ink 
with which the pressure room was filled up may not contact, or an ink jet head according to claim 2. 
[Claim 4] The septum which consists of a piezoelectric device which carried out two or more sheet 
laminating of the tabular piezoelectric material which has the **** omission section and was made to 
carry out polarization in the thickness direction through the electrical conducting material. The pressure 
room which forms two or more hollows which twist a septum to the substrate arranged in the shape of a 
matrix, and a septum and a substrate, and constitutes this hollow with a wrap lid, [ two or more ] The ink 
jet head characterized by having the ink feed hopper and ink injection tip which are prepared in either a 
substrate or a lid, respectively, changing the volume of a pressure room by change of the thickness 
direction of tabular piezoelectric material, and making a liquid ink drop inject from an ink injection tip. 
[Claim 5] the location of the ink injection tip which adjoins to the shaft which intersects perpendicularly 
with the center line of the ink injection-tip train of the ink injection tip arranged in the shape of a matrix 
- slight amount gap the ink jet head according to claim 4 characterized by things. 
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* NOTICES * 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the structure of an Inkjet head of making a liquid ink 

drop adhering selectively to up to an image recording medium. 

[0002] 

[Description of the Prior Art] The septum of the channel filled up with ink using bending by the bimorph 
of a piezoelectric device as a piezo-electric type Inkjet printer head in the conventional technique is 
made to transform, and there is a kayser method which makes ink inject with the pressure at that time, 
for example, it is indicated by JP,57-20904,B. 

[0003] Moreover, fix to a pedestal the end of the piezoelectric device which consists of a piezo-electric 
plate which carried out the laminating, a nozzle orifice is made to counter by using the other end as the 
free end, and there is a laminating actuator method in which the ink reservoir was formed between this 
free end and a nozzle orifice, for example, it is indicated by JP,4-1052,A. 

[0004] Furthermore, the pressure room of one ********** formed in the thickness direction for one 
piezo-electric plate by which polarization was carried out, and there is a pressure room contraction 
method which carried out the laminating of this piezo-electric plate, and constituted the multi-nozzle ink 
jet head, for example, it is indicated by JP,4-223 174,A. 
[0005] 

[Problem(s) to be Solved by the Invention] However, by the conventional all directions formula 
mentioned above, there is a problem, respectively. In order to form the big liquid ink drop of the flight 
force, sufficient deformation of a piezoelectric device is required and sufficient magnitude is required 
for the very small piezoelectric device of a degree of shrinkage in a kayser method. For this reason, a big 
electrical potential difference is needed for a pressure room becoming large, and being unable to carry 
out the densification of the pitch of a multi-nozzle, and driving a piezoelectric device. 
[0006] Moreover, by the laminating actuator method, there are many troubles which are described in 
detail below. 

[0007] Drawing 12 is the sectional view showing the configuration of the laminating actuator method 
indicated by JP,4-1052,A. Since this is supported by free-end 92a of the piezoelectric device 92 of the 
shape of a long and slender rod so that some walls of the ink pressure room 90 may function as a 
diaphragm 91 and it may state with this configuration later, the container configuration of a rigid high 
ink pressure room cannot be taken. For this reason, since that an ink pressure room retums to electrical- 
potential-difference a non-impressed initial state takes time amount compared with the head which 
consisted of hard containers, a limitation is in the continuation responsibility of ink injection. 
[0008] Moreover, since the elongation of the thickness direction of the tabular piezoelectric device 92 
and a perpendicular direction is used, even if it carries out a laminating, deformation is not necessarily 
integrated. Deformation of piezoelectric material needs sufficient die length of a piezoelectric device 92, 
in order to take amount of displacement sufficient in order to make ink inject, since it is small. For this 
reason, the whole head is enlarged, and the complexity of that structure and the point of the highly 
precise tolerance demand in free-end 92a of a piezoelectric device 92 and junction of a diaphragm 91 to 
a fabrication is difficult, and will become expensive. 
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[0009] Drawing 13 is the sectional view showing the laminating actuator method of another 
configuration with drawing 9 indicated by JP,4-1052,A. Free-end 101a of the piezoelectric device 101 
by which the laminating was carried out is made to counter a nozzle orifice 102, the ink between this 
firee-end 101a and a nozzle orifice 102 is pushed by firee-end 101a of a piezoelectric device 101, and ink 
is made to breathe out with the dynamic pressure at this time. Ink escapes to vertical ink ** in a nozzle 
orifice 102 at the same time free-end 101a moves by this configuration. For this reason, since flight 
capacity is influenced with the dimension of the gap of fi-ee-end 101a of a nozzle orifice 102 and a 
piezoelectric device 101 while being unable to desire high effectiveness, a precision demand is severe. 
[0010] The volume extruded in order to make ink breathe out furthermore is proportional to the area of a 
piezoelectric device 101, die length, and applied voltage. For this reason, since the magnitude of 
sufficient component is needed, the technical problem that an ink jet head is enlarged occurs. 
[001 1] It is required to maintain the insulation of the ink fiirthermore filled up with drainage system ink 
so that electrolysis of ink might not break out, and an electrode. However, since an electrode 103 is 
formed in the front face of the piezoelectric material with which pore etc. exists fiindamentally and 
which is not smooth, an electrode 103 can be missing on pore, and even if it allots an insulator layer on 
this electrode 103 front face, it cannot form the film stabilized in this lack section, and cannot take 
perfect electric insulation. For this reason, ink contacts this lack section and the technical problem which 
an electrode 103 corrodes in the chemical change of ink, or a gas occurs and lapses into irik regurgitation 
impossible also occurs. 

[0012] The object of this invention can solve the problem resulting firom this conventional configuration 
and conventional device of a piezo-electric formula ink jet, can be excellent in engine performance, such 
as regurgitation force and continuation responsibility, moreover, can be driven by the low battery, and 
offers the easy small and ink jet head of a fabrication. 
[0013] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the configuration of the 
following publication is used for the ink jet head of this invention. 

[0014] The 1st ink jet head by this invention The septum which consists of a piezoelectric device which 
carried out two or more sheet laminating of the tabular piezoelectric material which has the **** 
omission section and was made to carry out polarization in the thickness direction through the electrical 
conducting material, The pressure room which forms two or more hollows which twist a septum to the 
substrate to arrange [ two or more ], and a septum and a substrate, and constitutes this hollow with a 
wrap lid, It has the ink feed hopper and ink injection tip which are prepared in either a substrate or a lid, 
respectively, the volume of a pressure room is changed by change of the thickness direction of tabular 
piezoelectric material, and it is characterized by making a liquid ink drop inject from an ink injection tip. 

[0015] The 2nd Inkjet head by this invention The septum which consists of a piezoelectric device which 
carried out two or more sheet laminating of the tabular piezoelectric material which has the **** 
omission section and was made to carry out polarization in the thickness direction through the electrical 
conducting material. The pressure room which forms two or more hollows which twist a septum to the 
substrate to arrange [ two or more ], and a septum and a substrate, and constitutes a hollow with the lid 
which achieved wrap independence, respectively. The ink jet head characterized by having the ink feed 
hopper and ink injection tip which are prepared in either a substrate or a lid, respectively, changing the 
volume of a pressure room by change of the thickness direction of tabular piezoelectric material, and 
making a liquid ink drop inject fi"om an ink injection tip. 

[0016] The 3rd ink jet head by this invention is characterized by preparing the coating film in the septum 
of a pressure room so that the electrical conducting material as an electrode for driving tabular 
piezoelectric material and the ink with which the pressure room was filled up may not contact. 
[0017] The 4th ink jet head by this invention The septum which consists of a piezoelectric device which 
carried out two or more sheet laminating of the tabular piezoelectric material which has the **** 
omission section and was made to carry out polarization in the thickness direction through the electrical 
conducting material. The pressure room which forms two or more hollows which twist a septum to the 
substrate arranged in the shape of a matrix, and a septum and a substrate, and constitutes this hollow 
with a wrap lid, [ two or more ] It has the ink feed hopper and ink injection tip which are prepared in 
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either a substrate or a lid, respectively, the volume of a pressure room is changed by change of the 
thickness direction of tabular piezoelectric material, and it is characterized by making a liquid ink drop 
inject from an ink injection tip. 

[0018] the location of the ink injection tip which adjoins to the shaft which intersects perpendicularly 
with the center line of the ink injection-tip train of an ink injection tip with which the 5th ink jet head by 
this invention was arranged in the shape of a matrix ~ slight amount gap ****** — it is characterized by 
things. 
[0019] 

[Function] Since according to the above-mentioned configuration of the ink jet head of this invention a 
part of pressure room is formed by the piezoelectric device and the laminating of the tabular 
piezoelectric material is carried out, the sufficiently large deformation of a piezoelectric device can be 
taken. For this reason, a small pressure room can be formed and a high-density and small ink jet head 
can be offered. 

[0020] Moreover, since the pressure room is formed with rigid high septum and high substrate, and a 
rigid lid, there is force enough put back to generating internal pressure. For this reason, the response 
frequency of a pressure room can offer a high ink jet head with a quick continuation speed of response. 
[0021] Furthermore, the septum serves as the actuation actuator. For this reason, there are few 
components mark and they can offer a cheap ink jet head. 
[0022] 

[Example] Hereafter, the configuration of the ink jet head in the example of this invention is explained 

based on a drawing. 

[0023] 

[Example 1] Drawin g 1 and drawing 2 show the ink jet head in the 1st example of this invention, 
drawing 1 is the sectional view showing a pressure room, and drawing 2 is the decomposition 
perspective view fracturing and showing a part of head. With reference to drawing 1 and drawing 2 by 
turns, it explains below. 

[0024] it is shown in drawing 1 and drawing 2 — as ~ the thickness direction ~ polarizing — a center — 

him ~ tabular piezoelectric-material la of **** 1 is stretched through 1st electrical 
conducting material 2a with 2nd tabular piezoelectric-material lb polarized in 1st tabular piezoelectric- 
material la and an opposite direction, and is fixrther stretched with 3rd tabular piezoelectric-material Ic 
polarized in 2nd tabular piezoelectric-material lb and an opposite direction through 2nd electrical 
conducting material 2b. A septum 10 is formed because only number of sheets required still more nearly 
similarly carries out the laminating of an electrical conducting material and the tabular piezoelectric 
material one by one. 

[0025] Moreover, as for the 1st electrical conducting material 2a, the 3rd electrical conducting material 
2c, etc., 1st collector 3a and a flow are taken, and, as for 2nd electrical conducting material 2b, the 2d of 
the 4th electrical conducting material etc., etc., 2nd collector 3b and a flow are taken. 
[0026] If an electrical potential difference is impressed between the 1st collector 3a and the 2nd collector 
3b by such configuration, an electrical potential difference will arise between electrical conducting 
materials, and electric field will occur in the thickness direction of tabular piezoelectric material. For this 
reason, a septum 10 functions as a piezoelectric device. 

[0027] Two or more septa 10 which consist of this piezoelectric device are arranged on the substrate 1 1 
formed so that opening of the ink injection tip 12 might be carried out, and a septum 10 and a substrate 
1 1 are fixed with a binder. And two or more hollows corresponding to the **** omission section of 
tabular piezoelectric material are formed. 

[0028] The pressure room 15 where plurality became independent is formed by fixing a bonnet, a 
septum 10, and a lid 14 with a binder with the lid 14 with which the ink feed hopper 13 opened this 
hollow. 

[0029] Although the ink injection tip 12 was formed on the substrate 1 1 and the ink feed hopper 1 3 was 
formed in the lid 14 in this example, the ink injection tip 12 may be formed in a lid 14, and the ink feed 
hopper 13 may be formed in a substrate 11. 

[0030] Moreover, although the ink injection tip 12 was formed in the substrate 1 1 with the configuration 
of drawin gj, and drawing 2 , the nozzle plate of another member may be made to rival in a substrate. 
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[0031] Although the ink flirthermore suppUed from the ink feed hopper 13 was constituted so that it 
might flow into the direct pressure room 15, as shown in drawing 3 , a crevice 30 may be established in 
some septa 10, and the ink supply passage for pressing down that the ink in the pressure room 15 flows 
backwards may be formed. 

[0032] Although the septum 10 furthermore formed the core box configuration with the tabular 
piezoelectric material which has the elliptical **** omission section, the configuration of having 
attached the closure plate 41 in the character type septum 40 of KO as shown in drawing 4 may be used. 
[0033] Although the electrode by the electrical conducting material furthermore was not formed in the 
adhesion side with the substrate 1 1 of a septum 10, and the adhesion side of a septum 10 and a lid 14 by 
explanation, the tabular piezoelectric device which forms an electrode and touches a substrate and a lid 
may be driven. 

[0034] Below, actuation of the ink jet head in the 1st example of this invention is explained using 

drawing 1 and drawing 2 . 

[0035] If an electrical potential difference is impressed to 1st actuation electrode 16a which consists of a 
flexible patchboard connected to the 1st collector 3 a and 2nd collector 3b, respectively, and 2nd 
actuation electrode 16b, an electrical potential difference will occur between 1st electrical conducting 
material 2a and 2nd electrical conducting material 2b. And electric field produce 2nd tabular 
piezoelectric-material lb in the thickness direction. 

[0036] Since polarization of the 2nd tabular piezoelectric-material lb is carried out to electric field and 
an opposite direction in the thickness direction, it is shrunken in the thickness direction. About the 
thickness of tabular piezoelectric material, if t and deformation are set to deltat and the piezoelectric 
constant of V and the thickness direction is set to d33 for applied voltage, distortion will be proportional 
to field strength and will become deltat/t=d33 V/t, deltat=d33V [ i.e., ]. 

[0037] Besides, deformation is proportional to an electrical potential difference, and a formula means 
that it is not dependent on the thiclaiess of piezoelectric material. 

[0038] The same deformation as 2nd tabular piezoelectric-material lb generates each tabular 
piezoelectric material by which the laminating was carried out, and deformation of all the thickness 
directions is set to mxdelta t in proportion to the laminating number of sheets m of the tabular 
piezoelectric material with which the electrode was formed in both sides, and one m times the big 
deformation of this is obtained compared with one sheet. 

[0039] The force of this deformation is large, and a lid 14 will contract the volume of only Sxmxdelta t, 
if the cross section of a pressure room is set to S in order to approach a substrate 1 1 as almost equal to 
deformation. A pressure occurs in the pressure room 15 by contraction of this volume, and the liquid ink 
drop 17 is injected from the ink injection tip 12. 

[0040] In order to form the liquid ink drop 17, a constant rate is required for volume variation, but since 
the deformation of the tabular piezoelectric material of one sheet can be amplified m times in this 
example, the cross section S of a pressure room becomes possible [ making it about 1/m at the time of 
constituting from a piezoelectric device of one sheet ], and can form a small pressure room. 
[0041] For this reason, since two or more pressure rooms can be mounted in high density, the ink jet 
head which has a high density multi-nozzle head can be constituted. 

[0042] In order that a lid 14 may displace toward the ink injection tip 12 in an ink regurgitation property, 
this pressure carries out a direct action to ink injection, and there are still few losses by the flow 
resistance. 

[0043] Since it is considering as the septum 10 which is a wall of the core box which furthermore 
continued the pressure room 15, and the configuration which pressed down the open section of the 
pressure room 15 with the substrate 1 1 and the lid 14, it has the rigidity which can be enough borne to a 
bulk generation pressure. 

[0044] Then, since the response oscillation to distortion of the septum 10 produced by ink injection 
actuation, a substrate 11, and a lid 14 is performed quickly, continuation responsibility is good. For this 
reason, since many numbers of ink injections per unit time amount are made, high-speed printing is 
possible. 

[0045] Moreover, since deformation is amplified by the laminating, and need deformation is obtained, 
the required electrical potential difference to impress can be made low compared with the case of one 
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piezoelectric device. For this reason, low-battery actuation is possible. 

[0046] Furthermore, it serves as the septum which a septum 10 is an actuation actuator and is the 
structure. For this reason, little [ and ] severe demand of precision cannot be foimd, either, a fabrication 
can be easy and components mark can manufacture cheaply. 

[0047] Although the above explanation indicated the ink injection actuation by the contraction of a 
piezoelectric device, it is possible to generate a pressure because carry out the direction of electric field 
and the direction of polarization in this direction, lengthen tabular piezoelectric material in the thickness 
direction, make the volume of a pressure increase, sever electrical-potential-difference impression after 
that and a piezoelectric device returns to the original condition, and to also make ink inject. 
[0048] The manufacture approach for next forming the structure of the ink jet head by this invention is 
explained. Drawing 5 , drawing 6 , drawing 7 , and drawing 8 are the perspective views which showed 
the manufacture approach of the ink jet head by the 1st example of this invention, and made the part the 
cross section. Hereafter, it explains in order of a production process using these drawings. 
[0049] As shown in drawing 5 , the center section of 1st green sheet 50a of a piezo-electric ceramic used 
as tabular piezoelectric material is pierced in the shape of an ellipse, and 1st electrical conducting 
material 52a is formed by print processes so that 1st outcrop 51a may remain in surface [ a part of]. 
[0050] Next, as drawin g 6 shows, 2nd new green sheet 50b used as tabular piezoelectric material is 
accumulated on 1st electrical conducting material 52a, and 2nd electrical conducting material 52b is 
formed by print processes so that 2nd outcrop 51b may remain in the part located in the end face of the 
opposite hand of 1st outcrop 51a. 

[0051] Thus, after accumulating the green sheet and electrical conducting material used as tabular 
piezoelectric material by turns, the piezoelectric-device block 53 as shown in drawing 7 can be formed 
by carrying out pressure-sintering processing. 

[0052] And as drawing 7 shows, the piezoelectric-device block 53 is pasted up on the glass substrate 1 1 
in which the ink injection tip 12 was formed. After masking the piezoelectric-device block top face 54 
fiirthermore, an electrode 55 is formed by forming electrical conducting materials, such as gold (Au), in 
the whole surface with vacuum deposition. 

[0053] At this time, the 1st electrical conducting material 52a within the piezoelectric-device block 53, 
the 2nd electrical conducting material 52b (refer to drawing 6 ), etc. are the piezoelectric-device block 
wall surfaces 56, respectively, and can take an electrode 55 and a flow. 

[0054] As fiirthermore shown in drawing 8 , the piezoelectric-device block 53 and some substrates 1 1 
are cut by cutting tools, such as a diamond cutter. Consequently, a slot 57 is formed and the 
piezoelectric-device block 53 and an electrode 55 are divided. 

[0055] Two or more pressure rooms 15 can be formed by pasting up the lid 14 which consists of glass in 
which the ink feed hopper 13 was formed, next on a piezoelectric device. 

[0056] As mentioned above, although the manufacture approach for forming the configuration of the ink 
jet head in the 1st example of this invention has been described, this invention is not limited to this 
manufacture approach. 

[0057] For example, not glass but a ceramic, plastics, etc. are sufficient as a substrate 11. Moreover, not 
glass but a ceramic, plastics, and a metal are sufficient as a lid 14. Moreover, although the piezo-electric 
ceramic was used for tabular piezoelectric material in this example, it is also possible to use an organic 
macromolecule piezo-electricity film. 

[0058] Although an electrode was not formed in respect of adhesion of a piezoelectric device, a substrate 
and a piezoelectric device, and a lid in this example, it is also possible to also drive a substrate and a lid, 
and the object for next-to-each-other ****** piezo-electricity material by applying an electrical 
conducting material to the field where the substrate 1 1 of the piezo-electric block 53 and a lid 14 
contact, and forming an electrode. 

[0059] Although it is not limited to an example and the vacuum deposition method was used for 
formation of a collector, how to take out an electrode fiirthermore may apply electric conduction paint to 
the end face of a piezoelectric device, and may connect a flexible patchboard directly firom the collector 
on a piezoelectric device. 
[0060] 

[Example 2] Drawing_9 is the decomposition perspective view which carried out the cross section of the 
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part which shows the configuration of the ink jet head in the 2nd example of this invention. 

[0061] As shown in drawing 9 , the ink feed hopper 13 is formed in each of two or more hollows formed 

by arranging two or more septa 10 of the same configuration as what was explained in the example 1 on 

a substrate 1 1, the independent lid 60 is pasted up, and the pressure room 15 is constituted. 

[0062] The 1st same collector 91a as what was explained in the example 1, and 2nd collector 91b are 

formed in the end face of a septum 10, and electrical installation is taken, respectively with 1st actuation 

electrode 92a and 2nd actuation electrode 92b. 

[0063] If an electrical potential difference is impressed between 1st actuation electrode 92a and 2nd 
actuation electrode 92b, a lid 60 will be displaced to a substrate 1 1 side like an example 1. Since each lid 
60 is independently mutually at this time, each-other mechanical interference is not produced. 
[0064] By making it the configuration shown in this drawing 9 , each pressure room 15 becomes 
completely independent. For this reason, the interference between the pressure rooms 15 is lost 
thoroughly. For this reason, regardless of a print mode, an ink jet head with a fixed injection property 
can be offered. 

[0065] Furthermore, a lid 60 is formed with plastics, a ceramic, a metal, etc., and the ink jet head which 
the member which the septum 10 and the lid 14 combined when it was a property [ that it is lightweight 
and high elasticity ] has a high natural frequency, and carries out a continuation response at high speed is 
obtained. 
[0066] 

[Example 3] Drawing 10 is the sectional view showing the configuration of the ink jet head in the 3rd 
example of this invention. 

[0067] As shown in drawing 7 , the coating film 70 formed with the chemical vapor deposition which 
used poly paraxylene resin is provided in the inner surface section of the septum 10 which forms the 
pressure room 15. This coating film 70 has high electric insulation, and can insulate electrically the 
electrical conducting materials 71a, 71b, and 71c which are the electrodes which touch the pressure 
room 15 with the pressure room 15 where it filled up with ink. 

[0068] According to the configuration of this invention furthermore shown in drawing 10 , the electrical 
conducting materials 71a, 71b, and 71c which are the electrodes which drive each tabular piezoelectric 
material form the wall surface 72 of a pressure room by the end face. For this reason, there is no problem 
of the poor insulator layer generated in the pore section on a tabular piezoelectric-material front face. 
[0069] If it is made the configuration furthermore shown in this drawing 10 , the actuation electrode 
formed with electrical conducting materials 71a, 71b, and 71c etc. will not touch ink. For this reason, an 
actuation electrode does not corrode in chemical change of ink, or a gas does not occur, and an ink jet 
head with oily usable ink (nonaqueous nature) either water color ink or ink is obtained. 
[0070] The 3rd example of this invention explained using drawing 10 showed the configuration using 
the coating film 70 which used poly paraxylene resin. However, it is also possible for this invention not 
to be limited to this configuration, it to print electrical conducting materials 71a, 71b, and 71c etc. so that 
it may not appear in the wall which forms the pressure room 15 beforehand, and to carry out pressure 
sintering of the piezoelectric device after that, and to make it the configuration which an electrode does 
not expose to the wall surface of the septum 10 which forms the pressure room 15. 
[0071] 

[Example 4] D^ra>AdngJ.l is the perspective view which carried out the cross section of the part which 
shows the configuration of the ink jet head in the 4th example of this invention. 

[0072] On the substrate 1 1 which formed the ink injection tip 12 which carries out the regurgitation of 
the ink for the septum 10 of the same configuration as what was explained in the example 1, as shown in 
drawing,!! , it arranges in the shape of a matrix, and pastes up so that each may correspond to each of 
the ink injection tips 12. 

[0073] And a bonnet and two or more pressure rooms 15 are formed in the shape of a matrix, 
respectively with the lid 14 which formed the ink feed hopper 13 for two or more hollows further formed 
on the substrate 1 1. In addition, as shown in drawing 1 1 , on a substrate 1 1, to X shaft orientations, a 
septum 10 is the spacing dimension P and is arranged with the spacing dimension R at Y shaft 
orientations. 

[0074] If an electrical potential difference is impressed to the septum 10 of piezoelectric material, a 
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pressure will occur in the pressure room 15 where it filled up with ink, and the liquid ink drop 17 will 
carry out the regurgitation from the ink injection tip 12 arranged on the pressure room 15. Since the 
spacing dimension P and the spacing dimension R are small, ink can be injected in the shape of a field 
from on the flat surface of the small substrate 1 1 . In addition, although drawing 1 1 does not show ink, it 
is supplied from common ink ** of the ink cartridge connected with the ink feed hopper 13. 
[0075] Although the graphic display of a circuit pattern is omitted, it has carried out patterning of the 
wiring to the background of a substrate 11, and enables it to have driven each pressure room 15 from the 
exterior in drawing 1 1 . 

[0076] The principle of operation of a configuration of being shown in drawing 1 1 is the same as an 
example 1, according to the effectiveness of the laminating of tabular piezoelectric material, the 
regurgitation force is high and an ink jet head with a sufficient ink continuation injection property is 
obtained. 

[0077] Moreover, it is the approach same about the manufacture approach as an example 1, and after 
sticking on a substrate the piezoelectric device which formed the **** omission section in the shape of a 
matrix, the ink jet head which carries out cutting processing and which is shown in drawing 1 1 is 
formed. 

[0078] In the configuration of the ink jet head shown in this drawing 1 1 , since the ink injection tip 12 
forms two or more trains 80a, 80b, 80c, and 80d and can form many ink injection tips 12 on a flat 

surface, multi-nozzle-ization of it is attained more. 

[0079] This is based on the characteristic configuration of this invention of that a small pressure room 
can be formed and being able to form on a field the pressure room where a large number became 
independent, as the example 1 of this invention described. 

[0080] Moreover, the adjoining location of the ink injection tip 12 of train 80a of an ink injection tip and 
train 80b is made the configuration from which only the dimension Q has shifted on the basis of the 
shaft which intersects perpendicularly with a train. If it does in this way, as for the pitch dimension 
decided to the limitation put in order by the substrate 1 1 , only numbers, such as the trains 80a and 80b of 
the ink injection tip 12, can carry out densification of the septum 10. If array spacing of a septum 10 is 
set to P as shown in drawing 1 1 since it considered as four trains by a diagram, only Q=P/4 can carry out 
densification of the pitch dimension of an ink injection tip. 
[0081] 

[Effect of the Invention] By the above explanation, since the laminating of the piezo-electric plate is 
carried out, according to this invention, the sufficiently large deformation of a piezoelectric device can 
be taken, so that clearly. For this reason, it is effective in an ink jet head high-density and small at that 
which can form the pressure room where the regurgitation force is high still smaller being obtained. 
[0082] Furthermore, a part of pressure room is formed by the piezoelectric device, and the whole 
pressure room consists of hard walls. For this reason, it is effective in an ink jet head with a quick 
continuation speed of response with a high response frequency being obtained. 
[0083] Furthermore, the septum serves as the actuation actuator. For this reason, since there are few 
components mark and the configuration is easy, it is effective in a fabrication being easy and a cheap ink 
jet head being obtained. 
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* NOTICES * 

JPO and NCI PI are no^ responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the configuration of the ink jet head in the 1st example of 
this invention. 

[Drawing 2] It is the decomposition perspective view fracturing and showing a part of configuration of 
the ink jet head in the 1st example of this invention. 

[Drawing 3] It is the sectional view showing the example of other structures of the ink jet head in the 
example of this invention. 

[Dr aw in g 4] It is the decomposition perspective view showing the example of other structures of the 
septum of the ink jet head in the example of this invention. 

[Drawing 5] It is the perspective view showing the manufacture approach for forming the structure of 
the piezoelectric device of the ink jet head in the 1st example of this invention. 

[Drawing 6] It is the perspective view showing the manufacture approach for forming the structure of 
the piezoelectric device of the ink jet head in the 1st example of this invention. 

[Drawing 7] It is the perspective view showing the manufacture approach for forming the structure of 

the piezoelectric device of the ink jet head in the 1st example of this invention. 

[Drawing 8] It is the perspective view showing the manufacture approach for forming the structure of 
the piezoelectric device of the ink jet head in the 1st example of this invention. 

[Drawing^] It is the decomposition perspective view fi-acturing and showing a part of configuration of 
the ink jet head in the 2nd example of this invention. 

[Drawing 10] It is the sectional view showing the configuration of the ink jet head in the 3rd example of 
this invention. 

[Drawing 11] It is the perspective view showing the configuration of the ink jet head in the 4th example 
of this invention. 

[Drawing 12] It is the sectional view showing the configuration of the ink jet head in the conventional 
example. 

[Drawing 13] It is the sectional view showing the configuration of the ink jet head in the conventional 
example. 

[Description of Notations] 

la 1st tabular piezoelectric material 

lb 2nd tabular piezoelectric material 

Ic 3rd tabular piezoelectric material 

2a The 1st electrical conducting material 

2b The 2nd electrical conducting material 

10 Septum 

1 1 Substrate 

12 Ink Injection Tip 

13 Ink Feed Hopper 

14 Lid 

1 5 Pressure Room 
17 Liquid Ink Drop 
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